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transport periods between 5 and 20C have not been investigated.
The objective of this research was to determine the effects of simulated transport (ST) temperature and duration, postproduction irradiance level (1 to 4.5 W·m -2 PAR), and cultivar on the flowering performance of potted miniature roses over a postproduction period.
Experimental procedure. Three experiments were conducted on flowering potted miniature roses, crown diameter of 14 to 16 cm, planted in 10-cm (1.1 liters) pots. All plants were received from a commercial grower and placed directly under ST or postproduction conditions. Transport was simulated by placing nonsleeved plants into closed boxes. Postproduction evaluations were conducted in environmental control rooms maintained at 20 ± 1C, 60% ± 5% relative humidity (RI-I), and irradiance levels, from cool-white fluorescent lamps, of 1 to 4.5 W·m -2 PAR (depending on experiment) for 12 h daily to simulate conditions at the retail or consumer level. Irradiance levels were determined using a pyranometer (LI-COR model LI 200SA Pyranometer Sensor; LI-COR, Lincoln, Neb.) to measure PAR at plant level. Plants were watered, without fertilizer, as needed throughout the postproduction period. Unless stated otherwise, evaluation of postproduction performance was based on the number of buds showing color and open flowers per plant. These data were recorded before initiation of treatments, at unboxing, and after each week under postproduction conditions. Data were tested by analysis of variance, analysis of covariance, and Tukey's honestly significant difference (HSD) test.
ST temperature and duration. A factorial experiment was established using three ST temperatures (5, 11, or 17C) and three durations (3, 6, or 9 days). A control treatment, i.e., plants placed directly into postproduction without ST, was included. 'Orange Rosamini' plants were removed from ST and placed in postproduction conditions providing 4.5 W·m -2 for 3 weeks. The design was a randomized complete block with six replications and two plants per experimental unit.
The number of buds showing color was different only between control and treated plants at week 1 (data not shown). No significant difference was observed at unboxing or week 2 (data not shown), but there was Throughout the 7-week postproduction period there was a two-way interaction between time and irradiance level for the num- had one to three-buds showing color from weeks 0 to 5 and then decreased to below one bud showing color from week 6 to 7. ST had a minimal effect on the number of buds showing color (Table 1) .
HSDS do not include controls. an interaction between temperature and duration at week 3 (Fig. lA) , when plants held for 9 days had fewer buds showing color at the higher temperatures. However, the number of buds showing color was similar for control plants and those held for 3 or 6 days, regardless of temperature. For the number of open flowers per plant, there was no significant difference due to duration at week 1 or 3; however, at week 2 there was a two-way interaction between temperature and duration (Fig. 1B) . At week There was a three-way interaction between transport treatment, irradiance level, and time in ST for the number of open flowers per plant (Table 2; Fig. 3 ). The effects of 1 and 2 W·m -2 were similar for no transport and transport treatments, with two to three open flowers at week 1 and then zero to one open flower after week 2. The interaction was due to the response at 4 W·m -2 , , and 3 of postproduction (20 ± 1C and 60% ± 5% relative humidity with 1, 2, or 4 W·m -2 of irradiance for 12 h daily). A two-way interaction (irradiance x cultivar) was significant at P = 0.05 for week 1, and the three-way interaction was significant at P = 0.01 for weeks 2 and 3. and 60% ± 5% relative humidity with 1, 2, or 4 W·m -2 of irradiance for 12 h daily). The effect of cultivar was significant at P = 0.01 for week 1, and the three-way interaction was significant at P = 0.01 for weeks 2 and 3.
where the plants without ST had two to three open flowers each week to week 6, while plants with ST followed a pattern of one and two open flowers for 0 to 3 weeks. Flowering then increased to three to four open flowers for the duration of the postproduction period.
Flower diameter was smaller at 1 W·m -2 than at 4 W·m -2 ; however, petal number was not affected by postproduction irradiance level (data not shown).
ST, postproduction irradiance, and miniature rose cultivar. A 2 X 3 X 6 factorial experiment was established using ST (3 days at 5C) vs. no ST, three postproduction irradiance levels (1, 2, or 4 W·m -2 ), and six cultivars ('Orange Rosamini', 'Red Minimo', 'Sweet Rosamini', 'Golden Rosamini', 'Favorite Rosamini', and 'White Rosamini'). The total number of flower buds (green buds, buds showing color, and open flowers) per plant was also recorded after each week in postproduction to determine postproduction flowering potential. Postproduction performance was evaluated for 3 weeks. The design was a randomized complete block with six replications and two plants per experimental unit.
For the number of open flowers per plant at week 1, there was a two-way interaction between irradiance level and cultivar, while week 2 and 3 exhibited significant three-way interactions (Fig. 4) The total number of flower buds per plant was only significantly different at week 1 due to cultivar, and there was a significant three-way interaction at weeks 2 and 3 (Fig.  5) . At week 2, all cultivars showed a higher total number of buds at 4 W·m -2 than at 1 or 2 W·m -2 . However, cultivars differed in response to transport treatment and effect of 1 vs. 2 W·m -2 . At week 3, no cultivar had any flower buds at 1 or 2 W·m -2 , regardless of transport treatment. The total number of buds was higher at 4 W·m -2 for 'Favorite Rosamini', 'Sweet Rosamini', and 'Orange Rosamini' without ST. All other cultivars had a similar total number of buds at 4 W·m -2 , regardless of transport treatment.
Differences in the number of open flowers at weeks 2 or 3 of postproduction were due to senescence and abscission of either green buds or buds showing color. The timing of bud abortion depended on cultivar. Sepals began to yellow within 1 week on 'Favorite Rosamini' and 'Golden Rosamini' at 1 W·m -2 , whereas yellowing was detected on days 8 to 12 for the other cultivars (data not shown). Senescence was associated with a wilting of the expanded petals in 'Favorite Rosamini', while petiole curving and sepal yellowing were common in 'Golden Rosamini', 'Pink Rosamini', and 'Orange Rosamini'. Sepal yellowing was not observed in 'Favorite Rosamini'.
Our results demonstrate that transport can be extended to 9 days for 'Orange Rosamini' provided that temperature is maintained at 5C. These data also indicate that 'Favorite Rosamini', 'Sweet Rosamini', and 'Golden Rosamini' are the most sensitive to transport. Detrimental effects of transport (3 days at SC) were overcome with an irradiance level of 4 W·m -2 by week 4 of postproduction for 'Orange Rosamini'. Optimal postproduction irradiance was 4 W·m -2 , regardless of transport treatment.
We observed bud abscission at week 2 of postproduction under low-irradiance conditions. At week 2, some developing shoots had characteristics similar to blind shoots on cut roses. It is conceivable that two separate senescence systems occur in potted rose: shoot abortion during the first 2 to 3 weeks of postproduction and blindness afterwards. Yellowing of sepals and curvature of the stem subtending the inflorescence was observed before abscission in most of the cultivars evaluated. Further work is needed to identify the physiological basis for flower bud abortion under postproduction conditions.
